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Abstract
Oblique radiative corrections are calculated to the parameter S in
a version of the standard model where the Higgs doublet is replaced by
a doublet of vector bosons and the gauge symmetry is broken dynam-
ically. We show that to each momentum scale there exists a domain
of the masses of charged and neutral vector bosons where S is com-
patible with the experiments. At a scale of 1 TeV this requires vector
boson masses of at least m
0
 400{550 GeV, m
+
 200{350 GeV.
The status of the standard model is very good, but it is not clear whether
the Higgs mechanism is responsible for the origin of the mass. Therefore,
alternative realizations of the electroweak symmetry breaking are also im-
portant [1].
Recently, we have proposed a model [2,3] of electroweak symmetry break-




































































;  > 0; (3)
with D

the usual covariant derivative. Fermion and gauge eld couplings
are standard.
Breaking the symmetry in (3) by (2) gives rise to the usual mass terms for
the gauge elds and makes also the B particles massive.
p
 6d ' 246GeV




Fermion masses are considered as manifestations of the condensation (2)






















































(and similarly for leptons) [3]. (4) allows the Kobayashi{Maskawa mech-





annihilation has been investigated in ref. [2].
The model can be considered as a low energy eective model valid up to
a scale ;   2:6TeV. We have shown [3] that oblique radiative corrections
due to B{loops give arbitrarily small contributions to the  parameter if B
+;0
masses are suitably chosen, and  remains unrestricted.
In the present paper one-loop oblique radiative corrections are calculated
to the parameter S, one of the three parameters [4] constrained by precision
experiments. It is shown that the B particles must be heavy and to each 
there exists a domain of B
+;0
masses where the model remains valid. For
B masses which are very large compared to a xed , B{loops contribute













































with c = cos 
w
; s = sin 
w






expressed by the g

































To one B{loop order only trilinear interactions of B are essential, from










































































In a renormalizable model S is nite. In the model based on (3), however,
cancellations of  powers are not perfect due to nonrenormalizability. We






























































































decreases through f=0 at m = 1:90, and at

m
! 0 f ! 0 from below.









































is 0.158 for s
2
= 0:231.
An analysis of precision experiments shows that S
new
< 0:09(0:23) at 90
(95)% C.L. [5] for m
ref
H
= 300GeV and assuming m
t
= 174GeV (CDF value).
Requiring S
new
 0, the corresponding constraints are S
new
< 0:38(0:46) [5].
Since a Higgs of 300 GeV is absent in the present model, its contribution,
0.063, must be removed. In this way for the contribution of B we have




 1:90 this is fullled, in




! 0. One can full the experimental constraints
also for a mass(es) lower than 1:90. This is shown in Fig.1. for  = 1TeV,
where the curves are coming from the 90% and 95% C.L. limits on S for
S
new
 0 (lower two curves) and for S
>
<
0 (upper two curves), respectively.
Excluded regions are below the curves. It follows that the B particles are
heavy; at  = 1TeV the threshold is about m
0
 400{550 GeV and m
+





by a common factor,
Fig.1. determines the allowed regions for scales dierent from 1 TeV. Higher
 attracts higher minimum masses. Recently, we have shown [6] that B




colliders up to masses of
several hundred GeV's.
In conclusion, in the vector condensate model, to each momentum scale
there exists a range of B boson masses where S is compatible with the ex-
perimental constraints. Further restrictions are imposed on m
+;0
by taking





range exists from S (see Fig.1.), this is tightened by T. For
example, at  = 1TeV, m
0
=400(600) GeV, the m
+
range allowed by S, T
is m
+
=630{636(846{868) GeV. For higher  the allowed m
+
region shrinks
at the same m
0
.
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at  = 1TeV. Lower (upper) two curves embody the






















without constraint 90% C.L.
without constraint 95% C.L.
S
new
 0 90%C:L:
S
new
 0 95%C:L:
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